The conclusions with regard to the anatomical relations of the abdominal viscera in the new-born infant, which are stated in this communication, are founded upon the examination of seven fulltime infants and one seven months' foetus by the frozen sectional method, and also upon the simple dissection of several other infants. The method of investigation by means of frozen sections is now so well known that it is not necessary to describe it here ; but it may be said that in all the cases, save one, the infant was placed in the freezing mixture in the dorsal position. Drawings were obtained from the sections by means of gelatine plates.
The relations of organs and structures in the abdomen of the infant differ in several particulars from those found in the same region in the adult, and it is therefore very necessary that the physician, especially the pediatric physician, should have in his mind a very clear conception of the anatomy of the abdominal viscera in the infant; and, further, this region must be of interest to him for the reason that children are particularly liable to diseases affecting the intestines, the stomach, and the mesenteric glands. A knowledge of the peculiarities of the abdominal viscera is also essential to the surgeon who may be called upon to operate for imperforate anus, for hernia, or for other abnormal conditions in the newly-born infant.
The comparatively small size of the face, thorax, and pelvis of the infant gives to the region of the abdomen the appearance of disproportionate largeness, but the abdomen is also really voluminous on account of the large size of the liver. It is not uncommon to find the abdomen pathologically enlarged in children from tabes mesenterica, ascites, distension of the bladder, etc., and among the specimens dissected by me there were examples of distension from ascitic fluid, from peritonitic effusion, from partly coagulated blood due to rupture of the spleen, and from splenic hypertrophy. One of the specimens of which frozen sections were made showed also an over-distended bladder, which caused an undue prominence of the lower part of the abdomen.
The palpation of the infant's abdomen reveals the presence of a hard, firm body projecting downwards from under the cover of the ribs to the level of the umbilicus. This body is the liver, and its large size must be borne in mind in palpating and percussing the infantile abdomen. The bladder, also, which is practically entirely an abdominal organ at birth, will, if distended, give a dull area in the hypogastric and lower umbilical regions.
At birth, and for fully a week afterwards, there is found attached to the abdomen the portion of umbilical cord left after ligature and section. The point of insertion of the umbilical cord into the anterior abdominal wall of the infant differs in its position from that found in the adult condition.
It is usually stated that during the first two years of life the umbilicus occupies the central point of the body (M'Clellan, Keating's Cyclopedia of Diseases of Children, i. p. 30); but I have found it more commonly to be placed a little nearer to the feet than to the cephalic vertex in the infant. If the total length of the infant be 50 ctms., then the umbilicus will be distant from the vertex 27 or 28 ctms. As the child grows older, and as the legs lengthen, the central point of the body is found to coincide with the pubes. In its relation to the vertebral column, also, the umbilicus differs somewhat in the infant when compared with the adult. It is, in the normal infant, found to coincide in level with the disc between the fourth and fifth lumbar vertebrae, and to lie at or a little above the level of the highest point in the iliac crests. In the adult the umbilicus is situated opposite to the lower border of the third or the upper border of the fourth lumbar vertebra, and is, therefore, fully one vertebra higher than in the infant. In an infant with dropsy the umbilicus lay at the level of the first sacral vertebra; but in this case its low position was evidently due to the distended, slightly pendulous condition of the abdomen. In Dr Symington's paper above mentioned allusion was made to displacement of the liver due to distension of the stomach : in none of my specimens was the stomach distended, but in one case there was hypertrophy of the spleen (Plate III., Fig. 2 ), and in that instance there was a displacement of the liver similar to that described by Symington. The liver as a whole was rotated towards the right side on a vertical axis passing through the inferior vena cava, and the left lobe of the liver was also pushed slightly forwards and upwards. The displacement was easily ascertained by comparing the line of attachment of the falciform ligament to the liver with the middle line of the body. In all the still-born infants dissected by me, and in one infant who died on the sixth day of life, the gall-bladder was found to be distended with bile (Plate IV.)
The liver in the infant has a darker colour than in the adultj and its weight in relation to the general body weight is as 1 to 18.
The explanation of most of the peculiarities in the anatomical relations of the abdominal viscera in the infant is to be found in the large size of the liver at that period of life. The Stomach.?It has been frequently stated that in the case of the new-born infant that has not breathed the walls of the stomach are in close contact, the gastric cavity being only potential; but in all the cases examined by the sectional method there was a real gastric cavity containing frothy watery mucus (Plates II. and IV.) In the case of the infant that died six days after birth (Plate III., Fig. 1 ), the stomach contained milk, mucus, and air-bubbles ; this infant died suddenly from heart clotting. The Rectum is that part of the bowel which is lodged in the pelvis, and it is not, therefore, an abdominal organ; but its chief peculiarities in the infant may be briefly stated. It is relatively larger in the infant than in the adult, it is more vertically situated in the pelvis, and it is more nearly a straight tube. In the infant, therefore, this part of the large intestine is more deserving of the term rectum applied to it than it is in the adult, where it is very far from being a straight tube. The large size, vertical position, and nearly straight character of the rectum in the infant make this part of the bowel very accessible for the thermometer, enema syringe, etc.
The Spleen.?Luschka describes the adult spleen as possessing three surfaces?a phrenic, a gastric, and a renal; but this description will not suffice for the infantile spleen. In the infant the liver comes into contact with the spleen behind and external to the stomach,?in fact, in one case (D) the spleen was entirely hidden by the left lobe of the liver, and lay in a concavity on the left inferior surface of that organ. Further, in the infant the spleen has a direct relationship with the left supra-renal capsule instead of with the left kidney. The spleen in the infant may, therefore, best be described as having four surfaces, and these may be named gastric, hepatic, phrenic, and supra-renal. These surfaces are all clearly marked, and show the impressions of the organs which have lain in contact with them. Lateral sagittal sections serve to demonstrate these surfaces. Thus in a section made a little to the left of the middle line (Plate II.) three of the surfaces are seen? the phrenic posteriorly, the gastric in front, and the supra-renal inferiorly; but at a point further from the middle line all the four surfaces are visible?phrenic posteriorly, hepatic anteriorly, gastric antero-internally, supra-renal inferiorly. The antero-internal or gastric surface in relation with the tail of the pancreas as well as with the stomach. If it be deemed advisable, the surfaces may be named according to the direction in which they point. Thus the phrenic surface becomes the posterior, the hepatic becomes the antero-external, the gastric and pancreatic surfaces become the antero-internal, and the supra-renal becomes the inferior surface. Near the middle line of the body the spleen shows three surfaces, Vertical extent, .
. .
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The antero-external or hepatic surface is, therefore, the largest, and it is interesting that in the infant at birth this large surface is under cover of the left lobe of the liver. As the stomach grows rapidly in size during the first weeks of life, the hepatic surface of the spleen is quickly encroached upon by the gastric surface of that organ ; but at birth the hepatic surface is the largest, the gastric comes next, then the phrenic or posterior, and the inferior or supra-renal is normally the smallest. In the case in which the spleen was hypertrophied, it is interesting to note that the large size of the organ was chiefly due to increase in a vertical direction.
The Dr Symington remarked that the peculiarities in the relations of the abdominal viscera of the newly-born child were mainly due to the large size of the liver, and the fact that the small intestines were usually nearly empty, while the large were distended with meconium. With reference to the liver, he agreed with Dr Ballantyne in considering that it might be described as possessing six surfaces instead of five, as in the adult. The additional surface was a left one, as a considerable surface of the liver comes in con tact with the left lateral wall of the abdomen. He would like to have Dr Ballantyne's opinion with regard to the relations of the peritoneum to the descending colon. From his own observations he was inclined to believe that Mr Treves had exaggerated the frequency of a descending meso-colon.
Dr Lockhart Gillesjpie, wishing last summer to discover the relations and position of the stomach in infants, made a frozen section of the body of a child six days old. He excised a wedgeshaped piece of the thorax and abdomen, the apex of which opened into the stomach from the pylorus nearly to the top of the fundus. Dr Ballantyne was glad to find that Dr Symington supported him in the conclusions at which he had arrived, and he took this opportunity of stating that it was from the study of Dr Symington's monumental work on The Anatomy of the Child that he (Dr Ballantyne) had first been led to investigate the topographical anatomy of the infant. Dr Ballantyne was glad to be able to confirm Dr Symington's remarks concerning the arrangement of the peritoneum in relation to the descending colon; he had in no case found the slightest trace of a mesentery. In reply to Dr Gillespie, it was of course possible that some slight displacement of the stomach might have taken place in the specimen he had referred to; it was a simple dissection and not a frozen section, and was liable to fallacy. A good coronal section passing slightly obliquely and in the axis of the stomach was still a desideratum. In reply to Dr Church, he thought that the presence of meconium in the stomach in one case was due at least in part to the mechanical compression to which the body of the child had been subjected in labour. He had to thank the members for the kind and attentive hearing they had given to his paper.
